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BACKGROUND .OF "THE INVENTION 



1. iEieldioflhefiTivention 



The present dnventioiisenerally. relates to ihe technical field :ofTe&elling. 



The present invention relates :to ;a method and la^system ffor refuellmg, and^onethod 



and :a :device for iietecf ing :a Jiniit fuel llevel :and lo a i&iel pipe for 3 fuel rcontainer . 



More :speciiically fhe invention relates :to Ihe .technical field of .spill free refuelling. 

The present invention iis :especiallyiSuitatileforfhe refuellinjof vieHicles. Inisuch 
:cases fhe fiiel is :sometimes inflammable and the fiiel vapour is -explosive . In .addi- 
:tion to this, :some fuels, like methanol, 5iave toxic properties and :the use in iixel :cells 



persons that need :an :extremely isafe and simple refuellingprocedure and -equipment. 
The following description of prior art, problems associated with rsuch art :and the 
purpose and features of the :invention, will .therefore, as non-limiting examples, to a 
certain extent be directed to this field of use.. However, it should be pointed out that 
the invention may be used for other liquids and otherrefuelling objects, such as die- 
sel oil for houses etc . 

Refuelling is nowadays and will most probably also in the future be performed by 
non-professional operators, e.g. drivers of cars. There has also been a development 
towards other kinds of fuels, e.g. methanol for fuel cell use. This development calls 
for very secure, simple and easy-to-handle refuelling systems, considering e.g. toxic 
properties of such fuels. Also, extremely strict rules for use and handling of such fu- 
els may be expected, if not already present. 



is sensitive to rcontamination. Many vehicles arereiiielled iy non-professionals, i.e. 
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2,Prior.art 

Spill-fteeTfifuellinglechniques 3re3)revioiisly Jcnown. Thus, itis known :to -arrange :a 
!liguia-iight:connectionie1w.een:a iuel dispensinj; nozzle .and a ifiiel xeceiving coup- 
5 liTig piece :orTiipple3nd^oaCT^ isensor^rraiige- 
mentdnlheifuel xontainer. To :activatelhe :sensor arrangement, the arrangement iias 
•lo5)e^:connecte3 to £axentral xontrdlumitrbyaneans :of a:cable:beforexeifuelling. This 
aneansa':quiteroniplexprocedureand:seyeralactions^& qperatortOTemeiriber, 
which leads :to safety problems. 3uirthem 
1 0 arrangements xeguires quite :complex and expensive arrangements to obtain a sys- 
tem, -Avhich iis :safe 3rom a spar k/iire point :of view, wlien :it :comes to :certain Aiels, 
:e.:g. methanol. 

SIJMMAllYrDFT33ffiIN\^NTJON 

:15 

Dne xibject of the invention is to provide amethod andasystem for spill free xeiuel- 
Jing, ^hichare fextremely simple and safe to operate. 

This object is achieved by a-methodaccording to the attached claim 1 and a system 
20 according to the attached claim (19), amethod according to daiim (41), a device ac- 
cording to :claim (48) and a:fuelpipe arrangement according to claim (58). 

According to a :first aspect, the invention relates to a method according to the intro- 
ductory part of claim 1, the method being especially characterized by what is speci- 
25 fied in the characterizing portion of said claim. According to this aspect, the inven- 
tion also relates to a system according to the introductory part of claim (19) the sys- 
tem being in particular characterized by what is specified in the characterizing 
clause of claim (19). 
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One ad v-antage of the invention .according to this aspect is that a predetermined iuel 
level jdetectioii xon'fij;uration is -.established ibyapply^^ iuel dispensing ,gim in 
Tefuelling position, this iDeing very ^iinple 3iid!safe, -evenwith :a non-professional 
operator. 

3 

-Accordingto^a isecond aspect, :the invention orelates lo amethod according ^olhe in- 
Iroductorypartiof xlaim (41),ihemethod:bein^ieg>ecia31y rcharacterizedi^ 
iures :of Ae icharacterizing xlause of :said:claim. .According lo iheisame raspect, the 
invention zalsoxelates to a device :accordin:g to theintroductoiy portion ofxlaim (48), 
.1 0 ithe iievi ce :being xharacterized in particular :by ^hat is fspecified in the xharacterizing 
:clause .of xlaiim (48) . 

Qne:advantage t>f the invention :accordinglo this~aspect of theinventionds thattiie 
-operation procedure ispptical .and, lhus,nion-electric/non-;electroiuc,^Jiichis -most 
1.5 importantfroma^afetypoint .of view. 

Accordinglo 3 Ihird .aspect, thepresentinvention relates to :a fuel pipe arrangement 
.accordin^to the introductory portion of claim (58), the arrangement being -especially 
:characterized by what is :stated in the .characterizing .clause of the last mentioned 
20 -claim. 

One advantage of the invention according to this aspect is that it provides a support 
for level detection means in ' the container and provides possibilities for safe detec- 
tion access to the container. 

25 

These and further aspects and advantages of the present invention will be apparent 
from the following description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

A rbetter omderstandiiig of Ae present .invention ^ill :be :had x?pon:the reference :to Ihe 
following detailed description when Tead in xjonjunction* with :th 
5 .drawings , -wherein likexeference characters xeferrto like parts :fhroughout ^he rseveral 
views, and in ^hich: 

7\g. Ta:is asideview ,ofaTe&elHngihandle:accordingloihe invention, :s^^ 

inxross isection :and prior lorbehig iconnected ^o .a iiiel pipe arrangement; 
!10 lb is a-^ide view :oTafudpipeaTrangementaccording:tolheinvention,:sho\^ 

partly in cross isectionand:before:bein£:connected;tolhe:handle :ofiFi^. la; 

.Tig. 2a is a:side view of Iheiiandleandpipe ofiFigs. la and b. during an initial :con- 

nection staje, Iheliandle'tbein^g shown in further icross'isection; 

T!ig . 2b is a detailed ^dew :of 3ug. 2a, rshowin^ a noTzle of ihe iiandle and a coupling 
1:5 piece or jiipple of Ihepipe; 

3rig.3a is a^ide view of fhearran5en[ientaccordin5noFi^.2ainaiinal connection 

rstage; . 

-Fi^- 3b is a side view of Ihe arranjement according to 5ig. 2b inlhe final xonnection 
stage; 

20 Fig. 4a is a side view of the arrangement according to F!ig. 3a in a connected stage, 
an arrangement for optical fiiel level detection according to the invention also being 
shown; 

Fig. 4b is a detailed cross section of a light transfer arrangement of fig. 4a; 
Fig. 5 is a cross section A-A of Fig. 6; 
25 Fig. 6 is a view from the right in Fig. 4a of the light transfer arrangement in cross 
section; 

Fig. 7 is a top view of a nipple bracket, shown in cross section in Fig. 4a and com- 
prising an arc shaped light passage slit; 
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Fig. 8 is a view of aprism and lens arrangement of .a level detectiomneans accord- 
ing to .the invention, the views from top to :bottom ibeing .a bottom view,'a side view 
:and a top-view; 

Tig. -9 is :a top view of .aprism ^dlleiislidlder intended to^)e attached to the iiiel 
5 pipeaccordingtoIFig.4a; 

J!i^. 1 0 is .an illustration of an an^le interval allowfidibrthe rhandle in relation to the 
iiiel pipe due to the :slit and prism andrlens arrangement ffor maiintainedli;ght detec- 
tion; 

5!i^. in is a view irom the Tight in 3ug. 4aand an illustration :of theJight transfer, xe- 
.10 ilectioTiand detection .duriiigxeftielliiigibeforeapredeteTminedifue :6b- 
-tained; 

Tig. 12 is an illustration -correg)ondingto3Fig, 11 ^lienisaidlevelis obtained; 
Tig. 13-15 is an illustration :of disconnection of the iandle pipe arrangement ac- 
cording to Fig. la and b in three :stages, 
15 Fig. 1 6 is a schematic represeiitation oftwo:spotS -ofTeflectedli^ht:deviatedirom 
the light transferred to the prism and lens arrangement arid to :be .detected; and 
Fig. 17 is 3 schematic Tepresentati on of a xeiuelling .system according; to the inven- 
tion. 

20 DETAILED DESCRIPTION OF A FREHERREDEMBODI^ 

With xeference first to Figs. 1-3 the system according to the invention comprises a 
refuelling handle or gun 1, having a trigger 2 for starting and stopping flow through 
the gun and being connected to a flexible pipe 3, indicated by dashed lines, con- 

25 necting the gun with a pump or the like, not shown, for fuel provision. The gun car- 
ries a nozzle 4 arranged to be part of a liquid tight, so called spill free, connection, 
the other part being a coupling piece 5 or nipple 5 carried by the object 6 to be refu- 
elled, not shown specifically, through which coupling piece fuel is intended to be 
provided to a fuel container 7 of said object, said coupling piece being, fixed to the 

30 upper part of a fuel pipe 8 arranged in the fuel container. 
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A preferred embodiment of the coupling and connection arrangement is shown in 
Pigs. .U3, ^aid^xrangement .comprising andndicationiandTeleaseiiieans in the form 
of .a -knob .9 arranged :to:be:seen 3ndTeached:by 3n operator of Ihe^un and prefera- 
•Hy -being arranged man -opening JOinlhe^unrcoverl 1 neariheJri^ger sothat:it:is 
i5 operable by 3 x>ne-iiand ;grip around :the ^niiandle and logger part 12 of the ,gun. . 
According toihe .embodiment shown Ihe "Jaidb is xarried'ijy one tend part 13 of a 
linkage arm 14,lheliiikage aim beinj arrangedlo rbel^^ 

tionedj oiiit 13 'between 3:release position, 3F.ig. 2a, and a :couplirigposition, Kg. 3a, 
and to,:byits :othereendpart 16, ico-activithaTeleasening 17,"which isiiltably :con- 

10 aiectedtoan:outer:sleev-e 1:8 :oflheniozzleatlhepartl9 of :the:sleeve, -which is 

turned .to the rkndbjisaid outerisleeve:beiiijgarraii^edto:beniiov«d towards the cou- 
pling piece in relation to '.the Telease ning and ran imer .nozzle part20 .during the noz- 
2le:and :couplin_gpiece -connection procedure, as can :be seen in detail in Figs. 2b and 
3 b, whereby the release Tingis tilted and levelled out against :a .connection sleeve 21 

13 of said inner nozzlepartand whereby the release xLng turns :the Unka^e arm and the 
!knob ffrom :said xelease position to fsaid .couplirigposition, as indicated^by an arrow 
.9'in3Fi^.3a. 

. The TeleaseTing .has:an:extension 22 arranged to coract with the Jihkage:arm ;end:aiid 
20 ispreferably .connected to -the outer-sleeve bymeans oftwo Allen key holts 23 .at- 
tached to the Tel ease Ting with their heads 24 acting as glide bearings in correspond- 
ing holes, not shown, in the outer sleeve. In order to securely hold the nozzle in 
place, locking balls 25 at the inner surface of the outer sleeve areprovided and ar- 
ranged to be forced by the outer sleeve into a grove 25' in the coupling piece, as can 
25 be seen in Figs. 2b and 3b. 

The connection is arranged to be released as can be seen in Figs. 13-15, an operator 
pushing the knob and linkage arm from the coupling position to the release position 
and thereby tilting the release ring, which, due to its attachment to the outer sleeve is 
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-arranged to push the connection sleeve 21 towards the nozzle iiree end and thereby 
Teleasing:the -coupling j)iece iromihe nozzle, 3S :shown lintheligures. 

TDieffiiel iconnection for transferrmg iiiel Somihe nozzle to ±he icouplirig 3)iece or 
3 mppleroTlheiuel-Teceiving :6bject:is, on :order1o:6btam3:spill5ree:connection,pre- 
fferably :of Ihe type "where Ihe nozzle^nd Ihe coiiplin_g piece are lairanged .so that ihe 
ffuelxonnection iis .opened in isuccessi ve steps iiurmg the .couplingprocedxire, the 
aiozzle^behig arranged to open the :couplingpiece:and the :couplmgpiece ^emgar- 
TAngedto:openthenozzle:thereafter3ndA^;ice-versa^henx^ 
.1 0 -closed hefore thexoupliiig piece :bein^:closed. 

The-system according to .the invention further cconipTisesineansfbr detecting^pre- 
deteraiined&elllevelnn the iiiel icontainerandforautoraatically internxptthe &el 
flow^hen^aidlevelis detected.Thesy^tOT 
.15 configuration :is :established "by means of onoviiig the ;gun 1 into position for estab- 
lishment .of -the -liquid ti_ght :connection. A preferred lenibodiment is zshownin Ti^s. 
-4-:i2. 

Carried and supportediby the rgunisan optical iibre26 .andlens'27 arrangement 3r- 
20 Tanged fortransferring :a beam of optical .detection signals 26' to the container and 
an optical fibre 28 and lens 29. arrangement for receiving optical detection signals, 
reflection -means 29' being .arranged in the fuel container to xeceive optical signals, 
preferably in the form of visible light, transferred to the container, the reflection 
means being arranged to reflect the optical signals when the fuel level has not yet 
25 reached the reflection means. and to transmit a considerable part of the optical sig- 
nals when the fuel has reached the reflection means due to a change in refractory 
configuration, the change in reflected signal being intended to be taken as an indi- 
cation for the fuel to have reached the predetermined level, as shown in Figs. 1 1 
and 12. . 

30 
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According to the embodiment shown, the optical fibre .26 and the lens 27, constitut- 
ing -a li^ht source, ibr transfeirin^ optical signals ^e held .together .by ^ lens holder 
31 :airangedin\a;grovednlhe outersurface ofithe outer.sleeve,:sijnals-beingpro- 
vided ^froma :contrdl .and r onmiunication central omit 32, and ihe optical fibre 28:and 
3 lens 29 arrangement, :constituting3:ii5ht:sensoribrTeceivin5Teflected3i^ds,a^^ 

3iel d -together :by 3 lens ihbl der 33 .arranged :in :a ;gro ve in ^he . outer .surface of Ihe outer 
:sleeve xelativjely .close ^oihe transfer arrangement 26,27, 35reTerably3bout -6nrmi:s 
therefrom, -both aixangements^bein^ positi oned 3t the lend of the :outer sleeve. The 
lenses 27, 29 --arearran^ed to :concentrate the light 

10 

Said nipple or couplingpieceis :held ±(y a nipple'ibracket 34, 2igainst ivh'ich the. outer 
:sleeve is .intended to be applied, the nipple .bracket :coniprisin5:a, preferably arc- 
shaped, :silit35 through ^Hich optical sisals are intended to pass ifrom and to said 
arrangements 26, 27 and 28, 29 xespectively. 

15 

The Teilection means are arranged in a 3iolder36 attached to the internal iuel pipe 
below the .slit, :the slit .and the xeflection means being iixed in Telation to each other. 

The reflection means are arranged so that a certain deviation between transferred 
20 optical signals and reflected optical signals is provided, so that the transfer and -sen- 
:sor arrangements may bepositioned close together, as discussed below. 

The reflection means comprises a prism and lens arrangement 37, preferably having 
an arc-shaped configuration having the same or approximately the same reflection 
25 properties irrespective of where along the arrangement optical signals are coming in, 
whereby the gun may be applied and turned within a certain angle interval 38, Fig. 
1 0, substantially maintaining the effective reflection properties. 

According to the preferred embodiment the reflection means comprises at least one 
30 so-called cube comer prism 39 of the kind that is arranged to reflect in coming light 



wo 03/080500 



9 



PCT/SE02/00681 



back in substantially the opposite direction and having the configuration of a cut-off 
cube .comer, the surface 40 of cut corresponding to ^ light receiving .surface 40, 
against -which li^ht lo :be xeflected is lintended iall dn . 

The^enibodiment ishown, -specifically .shown in R^. -8,xomprises three rciibe comers 
39inan3rc-shapedTOwiii:orderto obtain an telon^ated Teflectionmeans, preferably 
adapted to the ishsgje :of the ^lit 35 . 

. As described above the predetenninedlevel is dntaided to :be detected as a :chan£e-in 
theTcflected optical si^al iirom liigh to low ^i gnal level xorresponding to t r ans niis- 
sion instead ofxeflection.ln order to Iceep this :signal :chan^e far above :stray light 
level in thetenvironment oftheTeflectionmeans, icornplementary optics 41 Jorthe 
xiibe xomer prisms are preferably provided, intended to increase the :high (reil ection 
xonfi^ration) signal lev-el, said optics iein^ ainmged on the tcp surface 40 :of -xach 
ciibe comer prism. According to one -embodiment the xomplementary optics Tor 
ieach jcnht comer prism comprises a :spherical lens part 42 and a .cylindrical lens part 
43. Bach part 42, 43 constitutes a portion of a lens, the central portions 42 '.,43' of 
the two parts abutting :each other and .the optical axes 42", 43" of the two parts ibeinj 
off-set with respect to -each other and with respect to the centre 39' of .the:cube cor- 
ner prism, the optical signal coming in against one'half being intended to bere- 
:flected and through the abutting half and the line of cut 39" between the two half 
lenses being directed towards the rotation centre 39"' of the mechanical system and 
passes the centre axes 39' of the cube comer prism. Each of the two halves for each 
cube comer prism is arranged to deviate transferred and reflected optical signals re- 
spectively in the same direction and to concentrate the reflected signals to two spots 
S, S', Fig. 16, a short distanced, preferably about 6 mm:s, beside the optical signal 
transfer arrangement 26, 27, one on each side, one of the spots thus being intended 
to fall on the optical signal receiving arrangement or sensor 28, 29. This provides 
for possibilities to choose the cut off level between high and low in such a way that 
it is not so noise sensitive. 
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The complementary optics 41 described .above is a . solution based upon standard 
lenses, iheibasic^im, rhowever, bein^ito compensate ibrpoor tolerances-withTespect 
to:theposirionin_g of:thetransfer.airan5ement26,27 :carTied:by the'Jiandle.Thexy- 
lindtical Jensds'**off^spherical" ibr^uch :conipensati^ 
:both lens ihalves :to:have 3n~*'off^spherica]":shape. 

Accordingio ihej>referrediembodiinent means 5or:detectiTig coinplete .and .secure 
connection between iheoiozzleandlheicouplin^jDiece :by m of the .level detec- 
li on :sijnalling configuration are provided, :said :conS 

when 5aid:connectionds xompleted. .According to one lembodiment ^shutter means 
44, 3Fig. 3 a, of the linkage amiarran^ement ffor said 3ai6b is provided, :by means .of 
which Tcflected qpticd signals are stopped iromfbeingcommun^ 
processing ^hen said 3cndb and liiikageamias:in the .release position,rsaid xjonmiu- 
nicationrbeing qpened^by moving :said shutter means when the knob is moved to the 
:couplin£ position. 

In order to provide for communication with .the iiiel xeceivin^ object 6 a two-way 
optical conmiunication betwera an optical .conrniiinication omit 45 ofsaid objectxar- 
ried by the object is arranged for communication -with the optical control and com- 
munication central .unit. According to a preferred embodiment, the two-way optical 
communication is.arranged by means of light decoding and a conuxiunication prism 
46 with a dual optical communication fibre 47 connected to :the object optical com- 
munication unit 45. 

In Fig. 17, a schematic illustration of a system for perforaiing the invention is 
shown. The system comprises a central control and communication unit 48 includ- 
ing the optical control and communication unit 32. The central unit is preferably 
connected to an ID-unit 49 by means of which an operator may identify himself by 
means of a card, code etc. before refuelling for billing purposes etc. in order to "log 
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in" -and obtain access to the refuelling system. Connected to the central unit is,.as 
earlier jdescribed, an object c^jticalxornniunication-unitibrlraiisferandTecg^ of 
-information :to :and irom, xespectively, Ae .central junit, this information :bein^ ^.j. 
the correct iiiel type, object ID .etc. ^or:contrdl:etc. 

5 

Thus, the central xmitis siranged to receive information irom the iletection means 
26;27.,28,29.,29* 3stowlien isaiidpredeteTniined limit &e^ :8' ds:6b.taLined,and 
is icormectedto valvemeans 50,:e.s. :aTOa:gneficdly:qperated-v^lv-e ;bfthepinnp:and 
dispensing ^rranjement 31 of the rsy^tem, ^aidvalveljeing arranged to n-eceive close 
1 0 3nd:qpen orders iromthe:central:uTiit:and,anoreispecificall^ :a:close :order -when the 
limit level is :dbtained and :qpen rorder after Tc-^etting of the rsystem :corresponding to 
anew.Tefuelling-cycle orxjontinuation:ofandnterrt|ptedTefueUin£,the3y^^ 
ang :a delay function, interrupting xefixelling access \vhen Tefiielling-activity lias not 
occurred for a predetermined time period, letc . 

15 

The methods as w.ellasthe function :ofthe :systems, devices and arrangements ac- 
:cording to the invention:shouldto:a:considerable :extentliave been made .clear from 
the description .givenabove. 

20 Thus, after having been logged into theTefuelling system, an operator applies the 
dispensing nozzle onto the coupling piece and estabUshes connection for fuel trans- 
fer, indication of success beixigmade by the knob 9. At the same time the optical 
limit level detection configuration is established if the gun is within the approved 
angle interval 38 and the central unit receives reflected signal information. The 

25 valve means are given order to open and refuelling can start by trigger 2 action. 

When the predetermined level is reached or when the operator pushes the knob to 
the release position or a predetermined interruption has occurred, the corresponding 
signals are detected by the central unit, which gives close order to the valve means. 
Release of the connection is then performed -as described earlier. 



30 
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The invention has been described .above in association with preferred embodiments. 
Of course further embodiments 3nd minonamendments and complementary rchanges 
may ibedma^ned without leaving ihe :basicinv.enti veidea. 

5 "ThuSjfbr^ecurityTeasonsairealgjdintaTran^ 

terably :on Ihe pipe 3 Pleading .to ihe ^gim, :to :6btain a :break if Ihe :operator :e^ drives off 
^ithoutreleasm^ihe connection, :theireal^ 
.comprisiog :a valve arrangement ibr .spill ffree ireak. 

1 0 3uiTther,:the prism and lens parts .oflheTeflectionmeans3repreferablyTOade of one 
or more polymeric materials xhosen to provide proper :optical properties and io xesist 
the ffuels to :be used, .eg gasoline, -methanol ,iethandl :or mixtures of .such iuels. 

"TSie prism and lens arrangement :of the Teflection means may be designed .differently 
15 than according to the -eiribodiments shown and described above, texpecially in view 
:of the fact that the arrangement may be made ffrom polymeric materials. Thus, an 
arrangement may be imagiiied, which coniprises several tow.s of .ciibe :comer prisms, 
:each with a lens arrangement. Other patterns, :e^ with straight rows and tows in 
which -the prisms are arranged at a icertain distancedfrom each other are .also imagin- 
20 able. f.urther,prismand lens arraiigements made in onepiecemay be imagined, and 
saidpiece may be cut from a larger piece having the same prism and lens configura- 
tion. 



